Abstract. EPP load-bearing insulation concrete is prepared by adding EPP particles into the cement mortar matrix.In order to study the deformation performance of three kinds of EPP load-bearing concrete with different strength grades, the axial compression test of EPP load-bearing concrete is carried out.The experimental results show that the elastic modulus and poisson's ratio decrease with the decrease of compressive strength, but the plasticity increases gradually.The experimental value of elastic modulus is higher than that of empirical formula, and according to the empirical formula of elastic modulus, the formula of elastic modulus of EPP load-bearing insulation concrete is obtained.
Introduction
With the increase of construction consumption in China, building energy conservation has become the focus of attention. The thermal conductivity of ordinary concrete is high, and its thermal insulation performance can not meet the requirements of building energy saving [1] .
The organic particle EPP was incorporated into the mortar matrix material to achieve the performance of concrete insulation and load-bearing performance.The elastic modulus and Poisson's ratio are important basis for checking the concrete deformation and crack [2, 3] , therefore, the research and analysis of the deformation performance of EPP bearing thermal insulation concrete is of great practical significance for the practical application of this new building material.
Testing of Raw Materials and Test Instruments
Cement: Jinyu brand P.O42.5 cement produced by Zhangjiakou Jinyu Cements Limited.
Fly ash: class I fly ash produced by Zhangjiakou shalingzi power plant. Silica fume: the silica fume produced in Henan Yuan Heng material plant, its SiO2 content is more than 95%.
River sand: river sand in zhangjiakou area, the fineness modulus is 2.71, the apparent density is 2604kg/m³ cubed, the density is 1667kg/m³ cubed, middle sand.
Iron tailings: iron tailings produced by a steel mill in Hebei province. The fineness modulus is 2, the absorption rate is 3.1%, and the accumulation density is 1734kg/m³ cubed, and the apparent density is 2958kg/m³. EPP particles: EPP particles are produced by Beijing Zhongxing new plastic machinery manufacturing Co., Ltd. The physical properties and particle characteristics of EPP particles are shown in table 1 and figure 1.
Water: pure water. Modifier: modifier produced by Qingdao Uoso Chemical Technology Co., Ltd., light yellow viscous liquid, the content of 99%.
Water reducing agent: polycarboxylic acid efficient water reducing agent is produced by zhangjiakou HaiFeng new building materials co., LTD., with a reduction rate of 25%.
Strain gauge: BX120-50AA concrete strain gauge, resistance 120Ω, wire length 50mm, base 60 * 8mm, sensitivity coefficient of 2.0.
The instrument used in this experiment is WHY-2000kN microcomputer controlled electro hydraulic servo universal testing machine. 
Experimental Research Scheme
Proportion Design. The strength of the concrete mortar matrix material is C60, and EPP load-bearing insulation concrete is the modified EPP particle, which is mixed into the mortar by 45%, 55% and 65% respectively. When EPP was modified, the dosage of the modified triethanolamine solution was 3% of EPP particle quality, and the cement package was twice as much as the EPP particle.The specific data is shown in table 2. Specimen Production. According to the requirement of mix proportion, weigh cement, fly ash, tailings sand, river sand and put in agitator respectively. In order to mix well, mix the mixer slowly (125R/min) 120s. Pour the water reducer into the water, mix the water and water mixture thoroughly, and then disperse the water reducer in the water, and mix the mixture into the mixture for 30 seconds. To accelerate the action of water reducing agent, use fast stirring (285R/min) 60s.Then the modified EPP particles are added to the mixer to stop stirring slowly for 120s. The EPP load-bearing insulation concrete was put into the test mold of 100mm*100mm*300mm, and the mold was removed after 24 hours of maintenance in the standard curing room. The specimens were maintained for 28d,each sample with the ratio of 6 specimens. and longitudinal strain gages were pasted on the two opposite sides, the two transverse strain gages were used to determine the lateral deformation of the prism, and the two opposite longitudinal strain gages were measured before cracking vertical strain data. Glue paste diagram shown in figure 2 . Before the test, using a dry towel to wipe the upper and lower surfaces of the specimen and the pressure plate surface. Place the specimen upright on the steel plate of the testing machine with the center aligned and the wire connected to the strain gauge. Debugging strain collection system to ensure its normal work, the strain gauge after each channel to debug loading.First, with 0.8kN/s load until the specimen damage, measured the axial compressive strength fc. Load to 1kN/s loading speed to 0.5 fc uninstall, Repeat 5 times and record the test data.The axial compression test of EPP load-bearing insulation concrete prism is shown in figure 3 . 
Test Results and Analysis
Elastic Modulus. According to the record data of the strain gauge, the average value of the longitudinal and lateral strain is taken as the final result. The formula for calculating of the elastic modulus is as follows
a σ -The corresponding stress value of the elastic phase; a ε -The strain value corresponding to the elastic phase.
The American concrete association aci318-95 and ACI213R committee concluded that the calculation formula of elastic modulus of lightweight aggregate concrete was
"lightweight aggregate and lightweight aggregate concrete technical requirements and test methods" (JGJ51-78) in the formula for calculating the elastic modulus converted is as follows
k cu f , -Compressive strength of concrete cubical specimens.
The formula for calculating the modulus of elasticity of the technical specification for lightweight aggregate concrete (JGJ51 -90) is as follows From table 3 , it can be found that there is a big error between the experimental measurement results and the empirical formula calculation results. Therefore, it is necessary to formulate the formula of the elastic modulus of EPP load-bearing concrete.The test values of the elastic modulus of EPP load-bearing insulation concrete are close to those calculated by "Lightweight Aggregate Concrete Technical Specification" (JGJ51-90),Therefore, the elastic modulus to be fitted to the formula as its prototype,The regression model is
coefficient.According to the test results, the value was 1.69,Therefore, the fitting formula of the elastic modulus of EPP load-bearing insulation concrete is as follows
The elastic modulus using the fitting formula(6) calculations are shown in Table 3 , the calculation results compared to the empirical formula of the relative error is reduced to 5.71% of its calculated value, visible fitting effect is relatively ideal.
Poisson's Ratio. The ratio of the data to the lateral strain and the longitudinal strain when the compressive stress is 0.2fc is used as a Poisson's ratio. The calculation formula is as follows ax lat ε ε µ = .
lat ε -The absolute value of the transverse strain difference corresponding to the elastic phase; ax ε -The absolute value of the longitudinal strain difference corresponding to the elastic phase.
The results of the test are shown in table 4. 4 that the ratio of Poisson's ratio increases with the decrease of the strength of EPP bearing insulation concrete. The main reason is that the elastic modulus of EPP particles is relatively low. With the increase of EPP particle content, the lateral deformation constraint decreases. Under the same longitudinal strain, the lateral strain increases rapidly, leading to the more obvious transverse deformation and the larger Poisson's ratio.
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Conclusion
With the increase of the content of EPP particles, the modulus of elasticity of concrete and Poisson's ratio gradually decrease, which shows better deformation performance.
Through the test, it is found that the error of calculating the elastic modulus of the EPP bearing insulation concrete is larger by using the empirical formula. According to the experimental data, the formula of elastic modulus of EPP load-bearing thermal insulation concrete is fitted with the empirical formula as a prototype, which has certain pertinence and accuracy.
The test results show that the elastic modulus of C20, C15 and C10EPP is 21869MPa, 16704MPa and 12499MPa, respectively. The ratio of Poisson's ratio is 0.259, 0.266 and 0.272 respectively. The experimental data will provide the basis for the internal force analysis and the calculation of the deformation properties of the concrete structural members.
